Decitabine facilitates immune recognition of sarcoma cells by upregulating CT antigens, MHC molecules, and ICAM-1.
Rhabdomyosarcoma, osteosarcoma, and Ewing's sarcoma are the most common types of sarcoma in children. Despite standard therapy, nearly one third of the patients with Ewing's sarcoma relapse, and there are limited options with curative potential. Immunotherapy is a promising approach as it can target tumor-specific antigens that are specifically expressed on tumors while sparing non-malignant cells. We have demonstrated that a demethylating chemotherapeutic drug, 5-aza-2'-deoxycytidine (decitabine, DAC) can upregulate the expression of cancer-testis (CT) antigens, MHC molecules, and intracellular cell adhesion molecule-1 on pediatric sarcoma cell lines, resulting in enhanced killing of tumor cells by CT antigen-specific cytotoxic T lymphocytes derived from pediatric sarcoma patients. A significant increase in the mRNA expression levels of MAGE-A1 and MAGE-A3 were found in 70 %, and NY-ESO-1 in 80 % of the sarcoma lines following exposure to pharmacological levels of DAC. The high expression levels of MAGE-A1, MAGE-A3, and NY-ESO-1 were sustained in sarcoma lines and primary tumor lines over 30 days after the cessation of DAC. Furthermore, DAC treatment induced upregulation of MAGE-A1, MAGE-A3, or NY-ESO-1 protein expression in seven of nine lines studied. These studies show that demethylating chemotherapy could be combined with CT antigen-directed immunotherapy for treating pediatric sarcoma.